MALDI-MS detection of noncovalent interactions of single stranded DNA with Escherichia coli single-stranded DNA-binding protein.
The Escherichia coli single-stranded DNA binding protein (SSB) selectively binds single-stranded (ss) DNA and participates in the process of DNA replication, recombination and repair. Different binding modes have previously been observed in SSB•ssDNA complexes, due to the four potential binding sites of SSB. Here, chemical cross-linking, combined with high-mass matrix-assisted laser desorption/ionization (MALDI) mass spectrometry (MS), is used to determine the stoichiometry of the SSB•ssDNA complex. SSB forms a stable homotetramer in solution, but only the monomeric species (m/z 19,100) can be detected with standard MALDI-MS. With chemical cross-linking, the quaternary structure of SSB is conserved, and the tetramer (m/z 79,500) was observed. We found that ssDNA also functions as a stabilizer to conserve the quaternary structure of SSB, as evidenced by the detection of a SSB•ssDNA complex at m/z 94,200 even in the absence of chemical cross-linking. The stability of the SSB•ssDNA complex with MALDI strongly depends on the length and strand of oligonucleotides and the stoichiometry of the SSB•ssDNA complex, which could be attributed to electrostatic interactions that are enhanced in the gas phase. The key factor affecting the stoichiometry of the SSB•ssDNA complex is how ssDNA binds to SSB, rather than the protein-to-DNA ratio. This further suggests that detection of the complex by MALDI is a result of specific binding, and not due to non-specific aggregation in the MALDI plume.